High-affinity interaction between HIV-1 Vpr and specific sequences that span the C/EBP and adjacent NF-kappaB sites within the HIV-1 LTR correlate with HIV-1-associated dementia.
Numerous host and viral factors likely participate in the onset and progression of HIV-1-associated dementia (HIVD). Previous studies have suggested that viral gene expression in resident central nervous system (CNS) cells of monocyte/macrophage lineage play a central role in the production of neurotoxic viral proteins and infectious virus, deregulation of cellular gene expression, and/or dysfunction of glial and neuronal cell populations. HIV-1 replication is regulated, in part, by interactions between cellular transcription factors and the viral trans-activators, Tat and viral protein R (Vpr), with cis-acting promoter elements within the LTR. We have previously demonstrated that Vpr binds with high affinity to selected sequence configurations within CCAAT/enhancer binding protein (C/EBP) site I and downstream sequences immediately adjacent to this site. Studies reported herein establish a correlation between the diagnosis of HIVD and the increased prevalence of HIV-1 LTRs containing a C/EBP binding site I that exhibits high affinity for Vpr. To this end, the interaction of Vpr with C/EBP site I variants in 47 LTRs from three nondemented patients and 96 LTRs from seven demented patients was examined. Competition electrophoretic mobility shift (EMS) analyses were utilized to examine Vpr binding to oligonucleotide probes containing C/EBP site I variants. We demonstrated that 89% of LTRs derived from patients exhibiting clinical dementia contained C/EBP site I configurations that displayed a high relative affinity for Vpr, while only 11% of LTRs contained C/EBP site I configurations that exhibited a low relative affinity Vpr binding phenotype. In contrast, examination of LTRs derived from patients lacking clinically evident dementia revealed that only 53% of brain-derived LTRs contained C/EBP site I configurations that displayed a high relative affinity for Vpr, while 47% of LTRs contained C/EBP site I configurations that exhibited a low relative affinity Vpr binding phenotype. We propose that sequence-specific interactions between cis-acting elements in the LTR, members of the C/EBP family of transcription factors, and the virion-associated trans-activator protein Vpr play important roles in the pathogenesis of HIVD.